Numerous natural products having a 2,2-dimethylchromene (2,2-dimethylbenzopyrane) structural element present interesting biological activities that may, therefore, be considered as privileged pharmacophore. Nine aliphatic and aromatic amides were synthesized from the 5-amino-7-methoxy-2,2-dimethyl-2H-chromene synthon. The antibacterial, antifungal, antileishmanial and cytotoxic activities of all amidochromenes were evaluated. No antibacterial or antifungal activity was observed. Nevertheless, three aromatic amides compounds shown significant antileishmanial activity with an excellent selectivity index.
Leishmaniasis is caused by protozoa parasites and is found in a hundred or so countries in tropical and subtropical, and in the Mediterranean areas. The main forms of leishmaniasis (visceralthe most serious form of the disease, cutaneous -the prevalent form and mucocutaneous) common in developing countries are associated with poverty, poor sanitary conditions and malnutrition. 1.3 million new cases occur annually (300,000 for the more severe form) resulting in 20,000 to 30,000 deaths [1, 2] .
For leishmaniasis, considered as an "orphan" disease having low incidence in the northen hemisphere, the antileishmanial therapeutic arsenal has remained virtually unchanged for approximately half a century and very few new medicines have emerged during the past ten to fifteen years. Current reference treatments, usually expensive and not fully effective, are often recommended to be administered in combination. Some of them, in particular antimony salts, have shown increasing resistance in HIV-infected patients [3, 4] . Antileishmanial drugs are known for their side effects and toxicity, and generally require parenteral administration.
For these reasons and because no vaccine is currently available [5] , the research of natural and synthetic new antileishmanial compounds essential in order to offer new treatments. Several reports describe the process through which appropriate drugs could be discovered, and the antileishmanial activity of numerous synthetic and natural compounds have been evaluated [6] [7] [8] . Due to the limited understanding of Leishmania biology, drug discovery follows two paths, a target-based design and a classical approach inspired from classes of compounds known to possess anti-infective activity [9] .
2H-Benzopyran skeleton, particularly 2,2-dimethyl-2H-chromene, obtained through various biosynthesis pathways, is common in numerous phytochemical classes of natural products. This privileged structure is found in precocenes or included in more complex systems such as pyranoacridone alkaloids [10] . It is frequently the chromophore whose presence is responsible for a wide range of biological activities, such as insecticidal (precocenes), antibacterial (5-methyllupinifoliol, drummondine A), antiinflammatory (pongapinone A), cytotoxic and antitumor (acronycine) [11, 12] and leishmanicidal activities [13] as well as selective protein kinase inhibition (robustic acid). Those compounds served as models for the synthesis of numerous biological compounds. For example, 7-methoxy-2,2-dimethyl-2H-chromene has been used for the convergent synthesis of series of anti-tumoral acronycine derivatives as S23906 [14] . Therefore, we selected 5-amino-7-methoxy-2,2-dimethyl-2H-chromene (1) to examine the anti-infectious profile of corresponding amide derivatives. In this paper, we describe, the synthesis of aliphatic and aromatic amide derivatives of precocene I, a natural insect anti-juvenile hormone isolated from essential oils of Ageratum sp.. We also evaluated their antibacterial, antifungal and antileishmanial activities [12, 15, 16] . Following the Winterfeld procedure, 5-amino-7-methoxy-2,2-dimethyl-2H-chromene (1) was prepared in 6 steps from resorcinol and 3-methyl-2-butenoic acid [17] . Aliphatic and aromatic amides were obtained from 1 by simple amidification using various acyl chlorides or carboxylic anhydrides in anhydrous pyridine with high yields. Table 1 shows results of the synthesis of amides from 5-amino-7-methoxy-2,2-dimethyl-2H-chromene (1). Compounds 2, 3, 4, 6, 7, 9, 10 were obtained with the corresponding acyl chlorides, and compounds 5, and 8 with the corresponding carboxylic anhydrides. In order to assess the potential therapeutic interest of these active amidochromenes, the study of their cytotoxic activity on normal cells was performed. All three aromatic amides presented low cytotoxic activity on MRC5 cells and showed a best selective index than that of amphotericin B. Nevertheless, compound 10 had the higher selective index and presented a more interesting antileishmanial therapeutic potential relevance. 
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Experimental
General: Reactions were monitored by thin-layer chromatography (TLC) using silica gel plates (Merck Si gel 60F254), and zones were detected visually under ultraviolet irradiation (254 and 365 nm) and read after spraying an ethanolic solution of vanillin (5%: m/v) with sulfuric acid (5%: v/v) followed by heating or by spraying a Dragendorff reagent. Flash column chromatography was performed using silica gel (6-35 m, 20-45 m, 35-70 m, SDSFrance) with an overpressure of 300 mbars. NMR spectra were recorded with a Bruker AC 300 and chemical shifts were expressed in ppm downfield to TMS. Mass spectra (MS) were recorded with a Hewlett Packard 5890 (IE)). Infrared spectra were performed with Nicolet 510 FT spectrometer. UV spectra were recorded on a Beckman DU 240 spectrometer using 1 cm quartz cells. All solvents were dried according to standard procedures. All reagents were used as purchased without further treatment.
Chemistry:
To obtain the synthesis of 5-amino-7-methoxy-2,2-dimethyl-2H-chromene derivatives, two methods were used. Cation adjusted Mueller-Hinton agar (Diagnostics Pasteur) was used as growth medium. Two mL of each dilution were added into 18 mL of Mueller-Hinton cooled (50-55°C) molten agar in Petri dishes, producing the final compound concentrations from 32 to 1 mg/L. Equivalent dilutions of MeOH were used as control. An overnight broth culture of each strain was diluted in sterile distillated water and about 2 × 10 3 cfu of each were applied onto the agar medium using a multipoint inoculator. Antimicrobial activity was examined after incubation at 37°C for 24 h.
Cell Culture and Proliferation Assays: MRC-5 cell line derived from normal lung tissue was obtained from the American Type Culture Collection (Rockville, MD, USA) and cells were cultured according to the supplier's instructions. Human MRC-5 cells were grown in DMEM supplemented with 10% fetal calf serum (FCS) and 1% glutamine. Cells were maintained at 37°C in a humidified atmosphere containing 5% CO 2 . Cell growth inhibition was determined by an MTS assay according to the manufacturer's instructions (Promega, Madison, WI, USA). The cells were quickly seeded in 96-well plates (2.5 × 10 3 cells/well) containing 200 μL of growth medium. After 24 h of culture, the cells were treated with the tested compounds at 1 and 10 µM final concentrations. After 72 h of incubation, 40 μL of resazurin were added for 2 h before recording the absorbance at 490 nm with a spectrophotometric plate reader. The experiment was performed in triplicate. The percent cytotoxicity index [(OD490 treated/OD490 control) x 100] was calculated from the three experiments. The IC50 corresponds to the concentration of the compound that induced a 50% decrease of the absorbance of drug-treated cells compared with untreated cells.
Antileishmania Assays:
The compounds were tested against promastigotes of Leishmania (Leishmania) amazonensis (L(L)a)-MHOM/BR/PH8) maintained in Schneider's culture medium (Sigma) with 20% heat-inactivated fetal calf serum, at 22-25ºC. Compounds were dissolved in DMSO (Sigma) and diluted in Schneider's medium (Sigma). The final DMSO concentration for each experiment did not exceed 0.1% and growth controls with/without DMSO were performed. Experiments were performed in 96-well plates with compounds at concentrations ranging from Preparation and antileishmanial activity of amidochromenes Natural Product Communications Vol. 12 (9) 2017 1461 100.00 -1.56 µg/mL. The inoculum consisted of 10 5 parasites per well in logarithmic growth phase. The cells were incubated at 22-25°C for 48 h. Amphotericin B (Sigma) was used as the reference drug. Negative controls were performed with 10 5 parasites in Schneider's culture medium only. Promastigote viability was based on cellular conversion of the soluble tetrazolium salt MTT (3-[4.5-dimethylthiazol-2-yl]-2.5-diphenyltetrazolium bromide, Sigma) into insoluble formazan by mitochondrial enzymes. MTT (5 mg/mL) was dissolved in Schneider's medium, 33 µL/well, for 4 h at 37 ºC. Formazan was dissolved in DMSO (50 µL/well). The number of viable promastigotes was determined spectrophotometrically at 570 nm. All assays were performed in triplicate [18] . N-(7-methoxy-2,2-dimethyl-2H-chromene-5-yl) 3 ). 13 
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